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1.0 INTRODUCTION

On behalf of Concord Academy, Oak Consulting Group, LLC (OCG) has prepared the following
Stormwater Report for the Centennial Arts Center (CAC) project including the relocation of two existing
faculty residence buildings with associated site improvements at the Concord Academy Campus on Main
Street in Concord, Massachusetts. The purpose of this report is to demonstrate compliance with the Town
of Concord Stormwater Regulations, the Massachusetts Department of Environmental Protection’s (MA
DEP’s) Stormwater Policy and standard engineering practice.

1.1 Current Conditions

The project area is located on the Concord Academy Main Street Campus which consists of an
approximately 25.00 acre parcel. The site is occupied by the several buildings with driveways, parking
areas, playing fields and other facilities supporting school operations. The campus is bounded by Main
Street to the south, the Sudbury River and wetlands to the north, residential properties to the west and
residential and business uses to the east. The northern area of the property is located within the 100-year
floodplain to the Sudbury River as well as the Riverfront Area to the Sudbury River and wetlands buffers.
The project is located toward the western part of the campus with access from Main Street.

The site is characterized by 2 watersheds which were then divided into smaller subcatchments
flowing to specific drainage structures. As shown on Pre-Development Watershed Plan DR-01, the first
watershed area (Subcatchments A and B) consists the majority of the west campus composed of lawn,
building roof area, and pavement areas which generally flow north from the project area to the Sudbury
River. There is not significant stormwater treatment or retention in these catchment areas.

The second watershed area (Subcatchment C) consists of lawn, building roof area, and pavement
areas which generally flow south from the project area and are then captured by existing drainage
infrastructure and ultimately discharging to the municipal system in Main Street.

1.2 Site Geology and Hydrogeology

According to the U.S. Department of Agriculture Natural Resources Conservation Service
(NRCS) Soil Map for Essex County, the soils within the project area are classified as Merrimac-Urban
land complex with 0 to 8% slopes. These soils are described as gravelly loamy coarse sands over
stratified gravelly coarse sands with a Hydrologic Soil Group A designation indicating they are very well
drained. Depth to ground water is described as more than 72 inches. Test pits were conducted in June of
2022. These test pits showed the soils were generally fine sands with some areas of medium to coarse
sands with the water table 2-5 feet below ground surface. The soils data is enclosed as Appendix A.

13 Proposed Project

The Project consists of relocating two existing faculty residence buildings to the western site
boundary and constructing the new performing arts center in the approximate center of campus. In
addition to the new and relocated buildings, existing paved parking areas, walkways and drives will be
removed and/or reorganized. While the project proposes a new 22,100 sf building addition, the project
also includes removal of approximately 23,650 sf of existing paved and gravel areas yielding a net
reduction of the impervious area of 1,550 sf.
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Under proposed conditions, stormwater patterns will generally replicate existing conditions.
Stormwater treatment is provided primarily through the use treatment devices such as deep sump catch
basins, proprietary treatment units, sediment forebays, wet swales and sub-surface infiltration systems,
and filter strips. These stormwater treatment areas are designed to remove at least 80% of the total
annual load of Total Suspended Solids (TSS) of the site to the greatest extend practicable.

In addition to the best management practices being introduced to the site, stormwater quality will
be improved on the site with the reduction of impervious area, reduction of paved parking areas and the
renaturalization of the playing field between the redevelopment area and the river with will serve as a
natural filter strip.

14 Methodology

Drainage conditions of the project area were analyzed in both the pre-development and post-
development condition using the computer program HydroCAD. This program utilized the SCS TR-20
drainage model to generate estimated peak rates of runoff for the Subcatchment areas modeled. Rainfall
Data for the drainage model was obtained from the NOAA Atlas 14, volume 10, version 2. A copy of the
rainfall table used can be found in Appendix F. The time of concentration was calculated using the TR-
20 lag method.

The test pits showed the subsoils consistent generally of fine sands with relatively shallow
seasonal high groundwater elevations. A rawl’s rate of 2.41 inches per hour was used to model existing
and proposed infiltration BMP’s.

2.0 STORMWATER MANAGEMENT STANDARDS CONFORMANCE

The measures taken to address each of the performance standards of the MA DEP Stormwater
Policy are presented below.

2.1 Untreated Stormwater (Standard 1)

All stormwater from the site discharges to the Sudbury River or the municipal system in Main
Street. The proposed project will maintain existing drainage patterns and not result in new discharges.
All stormwater from new impervious areas, with the exception of some roof runoff, will be routed
through at least one stormwater BMP prior to discharge. The project will also reduce the impervious
areas on-site thus reducing the pollutant loading from the existing condition.

2.2 Post-Expansion Peak Discharge Rates (Standard 2)

Pre- and Post-Development runoff rates were calculated for the 2, 10, 25, and 100-year storm
events. The HydroCAD calculations can be found in Appendix C.
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Table 2.2.1 Rate of Runoff

Rainfall Events

2-Year
(3.21 Inches)

10-Year

(5.02 Inches)

25-Year
(6.16 Inches)

100-Year
(7.90 Inches)

Rate of Runoff (pre/post)

Sudbury River (cfs) 4.48/4.15 7.06/6.81 8.75/8.46 12.87/12.38
Main Street (cfs) 0.60/0.53 0.95/0.84 1.17/1.04 1.70/1.54

Total Site (cfs) 5.02/4.61 7.92/7.56 9.81/9.41 14.46/13.31
Site Change -0.41 (-8%) -0.36 (-5%0) -0.40 (-4%0) -1.15 (-8%)

As shown above, the rate of runoff from the project area will be reduced in the Post-development

condition from the Pre-development condition.

2.3

Groundwater recharge performance standards will be met with the overall reduction in

Recharge to Groundwater (Standard 3)

impervious area on the site. Additionally a subsurface infiltration system will infiltrate runoff from other

paved areas.

Pre- and Post-Development runoff volumes were calculated for the 2, 10, 25, and 100-year storm
events. The HydroCAD calculations can be found in Appendix C.

Table 2.2.2 VVolume of Runoff

Rainfall Events

2-Year 10-Year 25-Year 100-Year
(3.21 Inches) | (5.02 Inches) | (6.16 Inches) | (7.90 Inches)
Volume of Runoff (pre/post)
Sudbury River (acft) | 0.592/0.415 | 1.057/0.801 | 1.430/1.144 2.089/1.773
Main Street (acft) 0.048/0.043 | 0.082/0.074 | 0.109/0.099 0.154/0.142
Total Site (acft) 0.640/0.457 | 1.139/0.875 | 1.539/1.244 2.242/1.915
Site Change -0.183 (-29%) | -0.264 (-23%) | -0.295 (-19%) -0.327 (-15%0)

As shown above, the volume of runoff from the project area will be reduced in the Post-development
condition from the Pre-development condition indicating a greater amount of groundwater recharge.

24

Water Quality (Standard 4)

Stormwater from new development areas, with the exception of some roof runoff, will be reouted
through at least one stormwater BMP prior to discharge including: deep sump catchbasins, CDS
treatment units, subsurface infiltration, wet swales and filter strips. Stormwater treatment has
been provided to the greatest extent practicable. The project will also reduce the impervious
areas on-site thus reducing the pollutant loading from the existing condition.
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25 Land Uses with Higher Potential Pollutant Loads (Standard 5)

The project site is part of a high school campus. This use does not meet the definition of a Land
Use with Higher Potential Pollutant Loads (LUHPPL) as defined by the MA DEP.

2.6 Protection of Critical Areas (Standard 6)

According to 314 CMR 4.06, Table 24, this portion of the Sudbury River is not listed as an
Outstanding Resource Water and no Areas of Critical Concern are shown on Mass. The site does not
contain critical environmental resource areas.

2.7 Redevelopment Project (Standard 7)

The proposed project constitutes a redevelopment project and the MA DEP Stormwater Standards
have been met to extent practicable. Restrictions such as wetland buffers, Riverfront Area, floodplain and
high groundwater elevations limit the ability for full compliance.

2.8 Construction Period Erosion/Sediment Control (Standard 8)

Erosion and sediment control barriers are proposed at the downstream end of the project area as
shown on the project plans. In addition, inlet protection will be provided for drain inlets receiving runoff
from the project site. These measures will be installed prior to the start of work and maintained by the
Contractor for the duration of project construction. Additional Erosion control notes and required
measures are provided on Sheet C-005.

The project will disturb more than one acre of land and will require a Stormwater Pollution
Prevention Plan (SWPPP) under the National Pollution Discharge Elimination System (NPDES)
Construction General Permit (CGP). This plan will be developed in coordination with the contractor and
the NDPES NOI will be filed prior to the start of construction.

2.9 Operation and Maintenance Plan (Standard 9)
A campus Operation and Maintenance (O&M) Plan is enclosed as Appendix B.

2.10  Prohibition of Illicit Discharges (Standard 10)

The project consists of a student and faculty residence building with associated site improvements
and does not include any illicit discharges.

OCG Project 16012 Page 4
July 2022



APPENDIX A
Soils Information

Centennial Arts Center
Concord Academy
Main Street
Concord, Massachusetts

Oak Consulting Group, LLC
Project 16012



APPENDIX B
Operation and Maintenance Plan

Centennial Arts Center
Concord Academy
Main Street
Concord, Massachusetts

Oak Consulting Group, LLC
Project 16012



APPENDIX D
Stormwater Checklist and Treatment Calculations

Centennial Arts Center
Concord Academy
Main Street
Concord, Massachusetts

Oak Consulting Group, LLC
Project 16012



